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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a plasma opposing member excellent in plasma 
resistance such as thermal impact resistance or sputtering resistance, and 
suitable for the use as a surface protecting material for plasma fusion reactor 
or so-called armor member, particularly, diverter or First wall. 

SOLUTION: The plasma-opposing member is formed out of a composite sintered body 
formed out of carbon fiber, carbon, and boron carbide, the carbon fiber being 
oriented in two right-angled directions, wherein a carbon fiber 1 with high 
heat conductivity in the direction to conduct heat (direction orthogonal to the 
paper surface) is substantially linearly oriented, and a carbon fiber 2 with 
high strength in the other direction is oriented in a corrugated form. Since 
boron carbide capable of providing a required sputtering resistance is 
contained in this plasma-opposing member, and the heat conductivity at room 
temperature of the carbon fiber oriented in the direction to conduct heat is 
lOOW/m.K or more, a plasma-opposing member free from thermal impact cracking 
and excellent in plasma resistance characteristic can be provided. 
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ABSTRACT: 

PURPOSE: To improve heat-dissipating characteristics by respectively giving the 
joint surfaces of an electrical insulating layer and a high thermal conductive 
substrate concentration gradients in which concentration is reduced toward the 
member sides of the other parties. 

CONSTITUTION: The thin layer of an electrical insulating layer is formed 
directly onto a high thermal conductive substrate, and the electrical 
insulating layer is bonded by a mixed layer with the material of the high 
thermal conductive substrate. The electrical insulating layer is shaped by 
combining the formation of an evaporating layer through the evaporation method 
or sputtering method of a metal and the implantation of reactive ion species 
shaping the electrical insulating layer by a reaction with the evaporating 
layer of nitrogen ions or oxygen ions or the like. When a metallic layer is 
formed onto the electrical insulating layer, an inert gas such as argon gas, 
helium gas, nitrogen gas or the like as nonreactive ion species not reacted 
with a metallic-lay er forming metal is used. Accordingly, each boundary of the 
electrical insulating layer on the high thermal conductive substrate shaped and 
the metallic layer on the electrical insulating layer is not made distinct, and 
both layers have concentration gradients and are made dense, thus acquiring an 
electrical circuit substrate having excellent adhesion and electrical 
insulating properties and small thermal resistance. 
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